Introduction. Nutritional habits as well as views on food and nutrition are determined by a number of factors regarding an individual, social group, or population. The aim of the study was to determine differences in nutritional habits and knowledge about food and nutrition in physical education (PE) students depending on their level of higher education and physical activity. Material and methods. The study included 207 first-year and last-year students of physical education from the Faculty of Physical Education and Sport in Biala Podlaska. The eating habits of the study participants and their knowledge about food and nutrition were evaluated using a questionnaire developed by Gawęcki, while physical activity was assessed with the International Physical Activity Questionnaire (IPAQ -short version). Statistical significance of differences between groups distinguished on the basis of the students' level of higher education and physical activity was analysed with Student's t-test or the χ 2 test. Results and conclusions. Regardless of the level of higher education and physical activity, the students examined most often demonstrated low intensity of nutritional behaviours that were either beneficial or detrimental to health, which means that they did not choose products with a potentially beneficial influence on their health very often, but, at the same time, they limited their consumption of unhealthy products. However, the comparison of students in terms of their level of education revealed that last-year students consumed poultry, fruit, and vegetables more often, whereas first-year students consumed white bread, butter, cold meat, cheese, and sweets more frequently. Women with a high level of physical activity consumed healthy foods more often, while men exhibited such a tendency in the case of dairy products only. Most students demonstrated sufficient knowledge about food and nutrition, and it was noted that their university studies increased their level of knowledge in this area.
Introduction
Lifestyle, including health behaviours, is a factor that exerts a significant influence on a person's health status. Health behaviours are any health-related habits, attitudes, and activities as well as values accepted by members of a given society. These include proper nutrition, regular physical activity, adequate sleep duration, avoiding drugs, and being able to cope with stress [1] . Proper nutrition and appropriate physical activity levels are the most substantial of these factors [2] .
University students are a social group that is important for the future of every country. Studying at university is a transition period between the carefreeness of youth and the demands of adult life. During this period, a traditional home diet is often remodelled as a result of acquiring knowledge while studying, observing peers' diets, and gaining information from mass media. The fact that both studies and social life take up much time means that students usually eat on an irregular basis and consume more and more fast foods which are difficult to digest and whose nutritional values are not properly balanced [3, 4] . Not getting enough sleep, eating in a hurry, and consuming products of low nutritional value may lead to a deficiency in vitamins and mineral nutrients [5] . Diet is of particular significance in the case of physical education (PE) students, who are much more physically active than their counterparts from other university courses [6] .
The aim of the study was to determine differences in nutritional habits and knowledge about food and nutrition in PE students depending on the stage of higher education and physical activity level.
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Material and methods
The study included 207 PE students from the Faculty of Physical Education and Sport in Biala Podlaska (part of the University of Physical Education in Warsaw). The study group consisted of first-year Bachelor's students (n = 141) and last-year Master's students (students in the second year of second-degree studies; n = 66). Male students constituted the majority of the study participants (72.34% of first-year students and 65.15% of last-year students were male). An attempt was made at including all first-and last-year students in the research; however, some did not agree to participate in the study (17.2%).
The subjects' nutritional habits and knowledge about food and nutrition were assessed with the KomPAN questionnaire [7] using the recommended procedure of nutritional data processing [8] . The quality of the diet was evaluated using two indices: the Healthy Diet Index (HDI-10) and the Unhealthy Diet Index (UDI -14) . The values of the indices were calculated based on the sum of the frequency of consuming the selected groups of 10 and 14 food products for HDI and UDI, respectively. The groups of food items included in HDI-10 and UDI-14 are presented in Tables 1 and 2 . According to the methodology of the KomPAN questionnaire [7] , the frequency of consuming each group of food products listed in Tables 1 and 2 is presented in the form of times per day (Tab. 3). Afterwards, these values are summed for each participant, separately for the healthy and unhealthy diet. The interpretation of the obtained values is presented in Table  4 . The use of the values of times per day included in this table makes it possible to determine the intensity (low, moderate, or high) of healthy and unhealthy eating habits for each study participant.
In order to compare the frequency of consuming particular products included in HDI-10 and UDI-14 between first-year and last-year students, the numbers of times that each of the analysed products was eaten were summed for these groups, separately for women and men.
The above-mentioned questionnaire was used to assess students' knowledge about food and nutrition. One point was given for every correct answer, while no points were awarded if an incorrect answer or a "difficult to say" response was provided. Based on the sum of points scored by each participant, Table 2 . KomPAN questionnaire list of food products from Unhealthy Diet Index (UDI-14) with potentially detrimental health effects [8] No.
Unhealthy Diet Index (UDI-14) and its food products in KomPAN questionnaire nutrition-related knowledge levels were determined (good: 17-25 pts; sufficient: 9-16 pts; and insufficient: 0-8 pts). The physical activity of the subjects was evaluated using the International Physical Activity Questionnaire (IPAQ -short version). The questionnaire includes 7 questions concerning all types of physical activity associated with everyday life, work, and leisure. Each type of physical activity (walking, high-intensity activity, and moderate-intensity activity) was expressed in MET minutes/week. The coefficient of a given activity was multiplied by the number of days per week on which this activity was Table 1 . KomPAN questionnaire list of food products from Healthy Diet Index (HDI-10) with potentially beneficial health effects [8] No.
Healthy Diet Index (HDI-10) and its food products in KomPAN questionnaire 1 wholemeal bread 2 wholemeal pasta, buckwheat, oatmeal, or other whole groats 3 milk (including flavoured milk, cocoa, and milk coffee) 4 fermented milk drinks, e.g. yoghurt or kefir (natural or flavoured) 5 cottage cheese (including smooth cottage cheese and cottage cheese desserts) 6 white meat dishes, e.g. chicken, turkey, or rabbit dishes 7 fish 8 legume dishes, e.g. bean, pea, soya, or lentil dishes 9 fruit 10 vegetables HDI-10 = sum of consumption frequency of 10 groups of food products (times/day; range: 0-20)
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performed and its duration (minutes/day). On the basis of the results obtained, the students were classified into groups with particular levels of physical activity. The first one was persons with high-intensity activity, that is performing 3 or more days of intensive physical activity with a total of at least 1,500 MET min/week or 7 or more days of one of the combinations (walking, high-intensity activity, and moderate-intensity activity) exceeding 3,000 MET min/week. The second group was characterised by sufficient activity, with 3 or more days of intensive physical effort for at least 20 minutes per day, 5 or more days of moderate effort or walking for at least 30 minutes per day, or 5 or more days of one of the combinations (walking, high-intensity activity, and moderate-intensity activity) exceeding 600 MET min/week. The last group was to include persons having insufficient activity, who did not perform any physical activity or did not meet the requirements for the sufficient or high levels according to the IPAQ methodology [9] . Due to the fact that only one man demonstrated an insufficient level of physical activity, two groups, with sufficient and high-intensity physical activity, were taken into account in further analysis. The results of the person with an insufficient level of physical activity were not included in the analysis. Student's t-test was employed to assess the significance of differences in the frequency of consuming food items from HDI-10 and UDI-14 by women and men depending on the stage of higher education (first or last year) and physical activity level (high or sufficient). Differences in nutrition-related knowledge between the groups were evaluated with the χ 2 test. The calculations were performed using STATISTICA v. 12 software [10] .
Results
Regardless of the level of higher education, the students examined most often demonstrated low intensity of nutritional behaviours that were either beneficial or detrimental to health. Healthy moderate-intensity habits were noted in 11 to 22% of the study participants, while unhealthy moderate-intensity habits were found in first-year students only. Healthy high-intensity habits were only observed in one first-year student, whereas last-year students did not manifest such behaviours at all (Tab. 5). The present study also focused on the frequency of consuming food items (times/day) from HDI-10 and UDI-14. The analysis of differences between the group of last-year female students and the group of first-year female students regarding HDI-10 revealed that the former group consumed fruit and vegetables, poultry, milk, as well as whole groats and wholemeal pasta more often, whereas the latter group had wholemeal bread as well as yoghurt and kefir more frequently. In the case of UDI-14, lastyear female students consumed white rice and pasta as well as lard more often, while their first-year peers had white bread, butter, cheese, cold meat, sweets and energy drinks more often. The mean HDI-10 value in both groups was low and did not exceed 5.6 times/day (in the range from 0 to 20); however, this value was slightly higher in last-year female students. The mean UDI-14 value also fell within the range of low-intensity eating habits (below 5.0 times/day in the range from 0 to 28). It was noted that first-year students obtained a slightly higher value of this index, which means that they chose products which had a detrimental influence on health more often ( Fig. 1 and 2 ). As for male subjects, differences in the frequency of consuming food items from HDI-10 and UDI-14 between first-and lastyear students were greater and more often significant than in the case of female study participants. The biggest differences regarding HDI-10 between first-year male students and their last-year peers were noted in the frequency of consuming milk, fermented milk drinks, and cottage cheese (first-year students consumed them more often) as well as in the frequency of consuming whole groats, wholemeal pasta, poultry, and vegetables (consumption was greater in last-year students). The analysis of the frequency of consuming food items from UDI-14 showed that these products were more often consumed by first-year students. This concerned the majority of products from this group except for white rice and pasta, fried meat-or flour-based dishes, as well as lard eaten with bread or dishes or used for frying or baking. On the basis of the mean healthy and unhealthy diet indices, it may be noted that there were slight differences in HDI-10 between first-year and last-year male students, while 1. wholemeal bread; 2. wholemeal pasta, buckwheat, oatmeal, or other whole groats; 3. milk (including flavoured milk, cocoa, and milk coffee); 4. fermented milk drinks, e.g. yoghurt or kefir (natural or flavoured); 5. cottage cheese (including smooth cottage cheese and cottage cheese desserts); 6. white meat dishes, e.g. chicken, turkey, or rabbit dishes; 7. fish; 8. legume dishes, e.g. bean, pea, soya, or lentil dishes; 9. fruit; 10. vegetables. for UDI-14, similarly as was the case with women, more frequent consumption of potentially unhealthy products was noted in first-year male students ( Fig. 3 and 4) . The study also focused on the subjects' nutritional behaviours depending on their physical activity levels. The majority of female and male respondents exhibited high levels of physical activity (77.42% and 91.03%, respectively). The remaining study participants had sufficient levels of physical activity. Regardless of the level of higher education and physical activity, the students most often demonstrated low intensity of nutritional behaviours that were either beneficial or detrimental to health, which means that they did not choose products with a potentially beneficial influence on their health very often, but Table 6 . Intensity of healthy and unhealthy eating habits in females depending on physical activity level
Activity level
Healthy habits Unhealthy habits
Low
Moderate High Low Moderate High n % n % n % n % n % n % High 39 81.25 9 18.75 0 0.00 45 93.75 3 6.25 0 0.00 Sufficient 13 92.86 1 7.14 0 0.00 13 92.86 1 7.14 0 0.00 Insufficient 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 Table 7 . Intensity of healthy and unhealthy eating habits in males depending on physical activity level 1. wholemeal bread; 2. wholemeal pasta, buckwheat, oatmeal, or other whole groats; 3. milk (including flavoured milk, cocoa, and milk coffee); 4. fermented milk drinks, e.g. yoghurt or kefir (natural or flavoured); 5. cottage cheese (including smooth cottage cheese and cottage cheese desserts); 6. white meat dishes, e.g. chicken, turkey, or rabbit dishes; 7. fish; 8. legume dishes, e.g. bean, pea, soya or lentil dishes; 9. fruit; 10. vegetables. at the same time they limited their consumption of unhealthy products (Tab. 6 and 7). In females, the greatest significant differences occurred in HDI-10 and regarded poultry, fruit, and vegetables -these items were more often consumed by students demonstrating high levels of physical activity. In males, significant differences were found in the consumption of milk and fermented milk drinks in HDI-10 as well as cheese and sweets in UDI-14. These food products were more often consumed by students with high levels of physical activity. During the analysis of the mean values of HDI-10 and UDI-14, it was noted that women with high levels of physical activity chose healthy products more often and potentially unhealthy products less frequently. Among men, slight differences between HDI-10 and UDI-14 were noted depending on physical activity (Fig. 5-8 ).
Based on the findings of the research carried out with the use of the KomPAN questionnaire, we also determined the students' level of knowledge about food and nutrition. Regardless of the stage of higher education and physical activity levels, most participants had sufficient knowledge in this respect. It was also observed that the percentage of women and men with insufficient knowledge was significantly higher among first-year students, while the percentage of individuals with good knowledge was significantly higher among last-year students (Tab. 8). As for the female participants classified into groups according to physical activity, a higher percentage of students with insufficient knowledge was noted in those with sufficient physical activity levels, whereas a reverse trend was observed among men (Tab. 9).
Discussion
Physical activity and proper nutrition are two most important factors that improve health and enable the development of health-oriented patterns of behaviour in university students. According to numerous studies, students usually manifest moderate or low levels of physical activity [11, 12, 13, 14] . However, PE students demonstrate higher physical activity levels [15, 16] . The present study revealed high levels of physical activity in the majority of students.
Persons having a high level of physical activity should pay particular attention to food quantity and quality. However, the data analysis showed that the study participants did not attach too much importance to nutrition, as both first-and last-year students had low values of the HDI-10 and UDI-14 indices. Still, some differences in the frequency of consuming food items were noted. Last-year students usually consumed vegetables, poultry, groats, and pasta more often, while first-year students more frequently had food items from UDI-14, such as white bread, sweets, cold meat, or cheese. In turn, smaller differences were observed when subjects were classified with regard to physical activity levels.
Nutritional errors committed by students of different courses (including physical education) were analysed by Mędrela-Kuder [17] . Students often skipped breakfast, consumed too many sweets and fast foods, and had too little fish, wholemeal bread, and dairy products. Furthermore, it was noted that PE students consumed more alcohol than their peers from other courses. Similar observations were made by RomanowskaTołłoczko [12] , who found that students' lifestyle was unhealthy rather than healthy. She also noted that were it not for the fact that PE students consumed the most alcohol, their lifestyle could be described as more health-oriented than that of students from other courses. When assessing the lifestyle of female PE students from Krakow, Lic, and Frankiewicz [18] observed that the participants' improper nutritional behaviours mainly stemmed from their willingness to lose weight even if there was no need to do so.
Students' improper nutritional habits may have resulted from their insufficient knowledge of the subject. Despite continual education in this field (starting with information provided by parents and then teachers at schools and university, as well as by mass media), numerous studies revealed low levels of students' knowledge regarding appropriate nutrition [13, 19, 20] . The present study revealed sufficient knowledge levels in the majority of PE students. However, it may be noted that in the course of their studies, this knowledge improved slightly, which may be linked to attending nutrition-related courses at university. Kołłajtis-Dołowy and Boniecka [21] noted that female students who underwent nutrition-related training at university followed proper nutritional rules significantly more often than their peers who did not take any subjects associated with nutrition.
The findings of the present study as well as research results of other authors indicate that it is necessary to continue educational activities aimed at popularising principles of rational nutrition among university students.
Conclusions
The following conclusions can be drawn from the study: 1. Regardless of the level of higher education and physical activity, the students examined most often demonstrated low intensity of nutritional behaviours that were either beneficial or detrimental to health, which means that they did not consume products with a potentially beneficial influence on their health very often, but, at the same time, they limited their consumption of unhealthy products. 2. Most students demonstrated sufficient knowledge about food and nutrition; however, it was noted that university studies increased their level of knowledge in this area.
